The standard treatment for cerebral aneurysms is endovascular repair. However, the treatment of widenecked aneurysms still presents challenges owing to the risks of coil protrusion into the parent artery and recurrence. 
INTRODUCTION
The standard treatment for cerebral aneurysms is endovascular repair. However, the treatment of widenecked aneurysms still presents challenges owing to the risks of coil protrusion into the parent artery and recurrence. 4 However, wide-necked aneurysms have been defined using many indices, such as neck width, dome-to-neck ratio, and aspect ratio, which may result in confusion when used in clinical practice. Therefore, Background : Endovascular management of wide-necked aneurysms often requires assisted-techniques with adjunctive devices. Wide-necked aneurysm can be defined with a dome-to-neck ratio or aspect ratio; however, clinical definitions of wide-necked aneurysms vary. This study aimed to determine the most useful definition of wide-necked aneurysm to predict the need for an adjunctive device.
Methods : Among 552 cases of aneurysms, 343 (62.1%) and 209 (37.9%) cases of unruptured and ruptured aneurysms, respectively, were treated in a single institution. For each aneurysm, the (1) dome-to-neck ratio, (2) aspect ratio, and (3) K-ratio (defined as [dome height + maximum dome width]/[2 × maximum neck width]) were measured. We statistically analyzed patient data to determine which of the three ratios was most predictive of the need for adjunctive devices.
Results : Among 552 cases of aneurysms, 277 (50.2%) and 275 (49.8%) cases were treated with and without adjunctive techniques, respectively. The mean dome-to-neck ratio, aspect ratio, and K-ratio were 1.17±0.39, 1.58±0.61, and 1.37±0.47, respectively. The K-ratio was the strongest predictor of the use of adjunctive devices (P<0.001), and 1.3 was the most appropriate K-ratio cut-off value (sensitivity, 72.9%; specificity, 63.6%).
Conclusions : K-ratio was the most useful predictor of the need for adjunctive devices in the treatment of endovascular aneurysms. These results suggest that the K-ratio may be used to define wide-necked aneurysms requiring complicated management via adjunctive devices. to predict whether assisted techniques are required, another index for wide-necked aneurysms is necessary.
The aim of this study was to establish a practical definition of wide-necked aneurysm that can predict the use of adjunctive devices. 
MATERIALS AND METHODS

Patients and aneurysms
Coiling procedures
Patients with an unruptured aneurysm received antiplatelet premedication (100 mg aspirin and 75 mg clopidogrel) each day for at least 7 days, and patients with a ruptured aneurysm received a loading dose of antiplatelet medication (100 mg aspirin and 300 mg clopidogrel)
immediately after the dome was covered with the coil. were used. The use of an adjunctive device was either planned before the procedure, or applied when needed during the procedure.
Radiographic and clinical outcomes
Immediate occlusion results were graded using the Raymond grading system as complete occlusion (Grade I), residual neck (Grade II), and residual aneurysm (Grade III). 13) Procedure-related complications included thromboembolic infarction, aneurysm perforation, and parent artery dissection.
Statistical analysis
Statistical analysis was performed using SPSS software Multivariable logistic regression with a forward stepwise method was used to calculate the odds ratio (OR) with 95% confidence interval (CI). The threshold for statistical significance was set to P<0.05.
Receiver operating characteristic (ROC) curves were used to determine the optimal cut-off values of (1) dome-to-neck ratio, (2) aspect ratio, and (3) K-ratio to predict the need for an adjunctive device. The pROC software package was used to draw ROC curves and to calculate the area under the curve (AUC) and 95% CI.
The Youden index was used to determine optimal cutoff values. Therefore, the present study investigated the index that was most reflective of the use of adjunctive devices for wide-necked aneurysms. Among them, we found that the K-ratio, which incorporates both the height and width of the aneurysm dome, was the most relevant index of wide-necked aneurysms. This finding suggests that the K-ratio is an appropriate indicator for judging wide-necked aneurysms. Based on virtual models of aneurysms (Figs. 3-4) , the K-ratio appears to be more useful for identifying wide-necked aneurysms than the dome-to-neck ratio or aspect ratio.
RESULTS
Demographic and aneurysmal characteristics
We also calculated the appropriate reference value for this index to establish the most appropriate treatment strategy for wide-necked aneurysms, and the K-ratio cut-off value was set to 1.3. For K-ratios <1.3, the sensitivity and specificity for the use of adjunctive devices were 72.9% and 63.6%, respectively. The calculated cutoff values of the dome-to-neck ratio and aspect ratio were 1.0 and 1.4, respectively, and their sensitivities were low (dome-to-neck ratio, 44.8%; aspect ratio, 66.4%).
Another important factor affecting the use of an adjunctive device was the presence of aneurysm rupture.
Among aneurysms with a K-ratio <1. In summary, in cases with a K-ratio <1.3, we found that adjunctive devices were used heavily when treating unruptured aneurysms with sufficient premedication.
Using a cut-off dome-to-neck ratio <2,532 (96.4%)
aneurysms were defined as wide-necked. Meanwhile, 230 (41.6%) and 291 aneurysms (52.7%) were classified as wide-necked when an aspect ratio <1.6 and K-ratio <1.3 were applied as the cut-off values, respectively, which was similar to the 277 (50.2%) cases that required an adjunctive device. These results suggest that the definition of wide-necked aneurysm using the dometo-neck ratio may require reconsideration. Brinjikji et al. 2) proposed that a dome-to-neck ratio <1.6 should be used as the criterion for wide-necked aneurysms.
This study has several limitations. 
